gang River watershed management office. Despite continuous effort, the nutria population of the Upo Wetland has not yet extirpated.
Even though there is enough awareness about nutria being a major threat to native riparian ecosystems and consensus on extensive management of the invasive nutrias, there has been little research into nutrias in Korea. For the management of this invasive species, a genetic analysis is the basic information needed for making strategies about extirpation or reduction of the target species (Lee, 2002; Roux and Wieczorek, 2009) .
This preliminary study is to analyze the genetic structure of the nutria population in the Upo Wetland and identify the origin of the source population. The information will provide a better foundation for the development of management strategies for the Korean nutria population and conservation of the Upo Wetland.
Twenty individual nutria were collected from the Upo Wetland (Fig. 1, 35� 33′34 .22′′S 128� 24′48.46′′E) using beaver traps (Leg hold trap, Bridger #5 Long Spring Trap) in March and November of 2009 and January and May of 2010. Trapping and handling followed guidelines of the American Society of Mammalogists (Gannon et al., 2007) . Samples were taken from the thigh muscle of each animal while making a skin study and stored at -70� C until DNA extraction. In the laboratory, DNAs were extracted from the muscle tissue of the specimens using the Qiagen DNeasy tissue kit (Qiagen, Inc., Valencia, CA) according to the manufacture's protocols.
Twenty five microsatellite loci developed by Callahan et al. (2005) were amplified under the following conditions. The reaction mixtures (total 25 μL) were composed of 0.5 μL of template DNA, 0.7 μL of each primer (10 μM), 1.0 μL of dNTP solution (10 mM), 2.0 μL of MgCl 2 (25 mM), 2.5 μL of Taq buffer (10X), 0.2 μL of Taq DNA polymerase (Promega co., Madison, WI), and 17.4 μL of DW. PCR reactions were carried out on GeneAmp 9700 (Applied Biosystems Inc., Foster City, CA) and included the following steps: an initial denaturation at 94� C for 5 min, 30 cycles of denaturation at 94� C for 30 s, annealing at a set temperature depending on each locus for 30s, elongation at 72� C for 30 s, and final extension at 72� C for 30 min. PCR products were determined using the Gen- , significance level: *= =significant at the 5% level, **= =significant at the 1% level, ***= =significant at the 0.1% level. AR, allelic richness; H O , observed heterozygosity; H E , expected heterozygosity; HW, significance of deviation from Hardy-Weinberg equilibrium; NE-1P, non-exclusion probability of first parent; NE-2P, non-exclusion probability of second parent; NE-PP, non-exclusion probability of parent pair; NE-I, nonexclusion probability of identity; NE-SI, non-exclusion probability of sib identity.
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Changnyeong Upo Wetland N ak do ng ga ng (ri ve r) etic Analyzer 3730 (Applied Biosystems Inc.), and analyzed by GENESCAN 3.7 and GENOTYPER 3.7 (Applied Biosystems Inc.).
Summary statistics of genotype data such as allelic richness (number of alleles), observed and expected heterozygosities, and non-exclusion probability of first and second parents, parent pair, identity and sib-identity with unrelated individual were calculated with CERVUS 3.0 (Kalinowski et al., 2007) . Non-exclusion probability of unrelated individuals indicates marker's usefulness in parentage, relatedness and identity analyses. Deviation from HardyWeinberg Equilibrium (HWE) was tested using GENE-POP 4.0.10 (Raymond & Rousset, 1995) . Genetic structure of nutria population from Upo Wetland was investigated using Bayesian clustering analysis which was performed by STRUCTURE 2.3.3 (Pritchard et al., 2000; Falush et al., 2007) . The posterior density of K was analyzed using prior distribution of K in the range of 1-5. Markov chain Monte Carlo (MCMC) simulation was executed for each K with 10,000 steps of burn-in and 500,000 steps of Markov chain.
From the results of the genotyping 25 microsatellite loci, the mean number of allele per locus is 3.36. Allelic richness ranges between 1 at the McoD228 locus and from 8 at the McoD35 locus (Table 1) . We compared our data with that of Callahan et al. (2005) who investigated microsatellite genetic variation on 64 individuals from the Blackwater National Wildlife Refuge (BNWR), an introduced population in U.S. Though allele size range of 16 loci of the Upo population is narrower than the BNWR population, 7 loci of the Upo population contain alleles that were not present in the BNWR population. Moreover the Upo population carries more allele than the BNWR population at 7 loci. Mean expected heterozygosity is 0.4382. Expected and observed heterozygosity of loci range between 0 and 0.774 and between 0 and 0.750, respectively (Table 1) . At 15 loci, observed heterozygosity of the Upo population is larger than the BNWR population. The Upo population also shows larger expected hetrozygosity at 16 loci than the BNWR population. Considering that specimens from the Upo are far smaller than those from BNWR, these results indicate that the Upo population contains considerable genetic variation, and therefore implicates that the nutria population introduced to South Korea might be larger than expected.
Non-exclusion probabilities of loci are listed in Table  1 . Non-exclusion probabilities of first parent (NE-1P), second parent (NE-2P) and parent pair (NE-PP) range between 0.650 and 1.000, between 0.471 and 1.000, and between 0.281 and 1.000, respectively (Table 1) . Combined NE-1P, NE-2P and NE-PP over all loci are 0.03657281, 0.00114302, and 0.00001013, respectively. Non-exclusion probabilities of identity (NE-I) and sib identity (NE-SI) range from 0.100 to 1.000 and from 0.397 to 1.000, respectively (Table 1) . And combined non-exclusion probability of identity and sib identity over all loci are 8.37E-12 and 0.00000739, respectively. The non-exclusion probability in parentage analysis is the probability of not excluding a single unrelated candidate parent or parent pair from parentage of a given offspring at one locus. And the non-exclusion probability in identity analysis is the probability that the genotypes at a single locus do not differ between two randomly-chosen individuals. Therefore low non-exclusion probabilities ensure the reliability of these microsatellite genotypes in parentage, relatedness and identity analyses.
Tests for Hardy-Weinberg equilibrium and Bayesian clustering analysis represent that the Upo population may be genetically structured. As a result of the HWE test, 13 loci deviate significantly from HWE ( from HWE may be caused mostly by recent admixture of populations. Estimated natural logarithm of probability of data was highest when the number of the population (K) is 2 (Table 2) . Nutria individuals from the Upo Wetland seemingly consist of individuals from two populations and their hybrids (Fig. 2) . In summary, the nutria population of the Upo Wetland is genetically structured, and contains considerable genetic variations which might enable them to adapt to the Korean environment. Thus this preliminary study presents the need for in-depth studies about this introduced species. These further studies should combine population genetic and ecological studies which would be useful in managing the nutria population in this country.
